A binding site for SH3 domains targets dynamin to coated pits.
Dynamin is a GTPase that plays a critical role in the very early stages of endocytosis, regulating the scission of clathrin-coated and non-clathrin-coated pits from the plasma membrane. While the ligands through which dynamin exerts its in vivo effects are unknown, dynamin exhibits in vitro binding to several proteins containing Src homology 3 (SH3) domains, as well as to microtubules and anionic phospholipids, via a basic, proline-rich C-terminal domain. To begin to identify the in vivo binding partners of dynamin, we have examined by immunofluorescence the association of mutant and wild-type forms of dynamin with plasma membranes prepared by sonication of transiently transfected cells. Wild-type dynamin was found almost exclusively in association with clathrin-containing domains. Binding to these regions was abolished by removal of a nine-amino acid sequence within the C-terminal domain encoding a candidate SH3 domain binding site. Binding did not require clathrin and resisted extraction at both high and low ionic strength, consistent with an interaction with an SH3 domain. Surprisingly, we also find that dynamin contains multiple regions involved in binding to nonclathrin-containing domains, including a 13-amino acid sequence directly upstream of the C-terminal domain. These observations suggest that a protein containing an SH3 domain is involved in recruiting dynamin to coated pits and provide the first evidence for a biological role for SH3 domains in dynamin function.